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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the communication system with which each of two or more of said networks 
consists of communication devices connected with two or more radio equipment and said two or 
more radio equipment by consisting of two or more networks. Which base station in the 1 st 
network among said two or more networks The means which will rewrite the path information 
registered beforehand if the terminal from the 2nd network is detected, Have a means to 
transmit the detection information on said terminal to addressing to a communication device in 
said 1st network, and said communication device in said 1st network the communication system 
characterized by having the means which rewrites the path information beforehand registered 
based on the detection information on said terminal, and a means for the communication device 
in networks other than said 1 st network to boil the detection information on said terminal, 
respectively, and to transmit. 

[Claim 2] Each of the communication device in networks other than the 1st [ said ] network 
which received the detection information on said terminal is communication system according to 
claim 1 characterized by rewriting the path information beforehand registered based on the 
detection information on said terminal. 

[Claim 3] If the terminal from the wireless area of the 2nd radio equipment in said 1st network is 
detected, the 1st radio equipment in said. 1st network It has the means which rewrites the path 
information registered beforehand, and a means to transmit the detection information on said 
terminal to radio equipment other than said 1st radio equipment in said 1st network. Each of said 
radio equipment other than said 1 st radio equipment is communication system according to claim 
1 characterized by having the means which rewrites the path information registered beforehand, 
when the detection information on said terminal is received. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the communication system between road and 
car which realizes an intelligent transport system (ITS;Intelligent Transport Systems). 
[0002] 

[Description of the Prior Art] In order to realize service which aimed at improvement in safety, 
improvement in transportation efficiency, and improvement in the amenity in recent years, 
development of the intelligent transport system which used the road and the car as the system 
of one is furthered. 

[0003] As one field of the intelligent transport system, he is a corporation. The electronic toll 
collection system (ETC:Electric Toll Collection System) given in the standard "the 551.2nd 
edition of turnpike electronic toll collection system standard ARIBSTD-T" (December 14, Heisei 
11 1.2 amendment) defined in Association of Radio Industries and Businesses is known. An 
electronic toll collection system is a system between highway and vehicle which performs radio 
called dedicated short range communications (DSRC:Dedicated Short Range Communication) 
between the mounted terminal (mounted equipment) carried in the car, and the road-side 
equipment installed in the tollgate, and carries out automatic of the toll in the tollgate of a 
turnpike, without the car which passes through a tollgate stopping. 

[0004] On the other hand, there is a request that he wants to apply IP (Internet Protocol) 
communication technology to an intelligent transport system, and to realize various 
communication service (IP packet communication), such as voice, data, and an image, with the 
explosive spread of the Internet in recent years. In this case, even if the terminal carried in the 
car moves, the technique (hand-over) which enables communicative continuation is needed. 
[0005] As a technique of realizing hand-over, a regular mobile (Mobile) IP technique is in "RFC 
(Request For Comment document which tells the information about the Intemet)2002", for 
example. This technique is developed supposing the case where a terminal is mainly used, moving 
temporarily from the location currently originally used. The node by which a terminal is called a 
home agent (HArHome Agent) to the network (home network: Home Network) to which it belongs 
usually is made to intervene. Moreover, the node called a foreign agent (FA:Foreign Agent) to the 
network (foreign network: Foreign Network) of a migration place is made to intervene. Once 
transmitting to a home agent, a transfer of a packet when a terminal moves to a foreign network 
from a home network is transmitted to foreign EJANTO, and is transmitted to a terminal. 
[0006] 

[Problem(s) to be Solved by the Invention] Since the electric wave of a microwave band is being 
used for above-mentioned dedicated short range communications, its range (wireless zone) 
which can radiocommunicate is as small as 30m, and they do not have the lap range of wireless 
zones, either. Therefore, in order for a car to continue and to enable IP communication link, 
without breaking off even if it moves such two or more wireless zones to a high speed, it is 
necessary to realize hand-over for a short time. Moreover, the packet from IP network once 
concentrates the above-mentioned mobile IP technique on a home agent. Therefore, when a 
mobile IP technique is applied to the system between highway and vehicle which very many cars 
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move to a high speed, the fall of a home agent's throughput, as a result decline in a network 
utilization ratio will be caused. 

[0007] The purpose of this invention is in view of the above point to offer the communication 
system which can realize hand-over in a short time. 

[0008] Other purposes of this invention are to offer the communication system which can realize 

hand-over, without reducing a network utilization ratio. 

[0009] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the 
communication system of this invention It is the communication system with which each of two 
or more of said subnets consists of the gateways connected with two or more base stations and 
said two or more base stations by consisting of two or more subnets. Which base station in the 
1st subnet among said two or more subnets The means which will rewrite the path information 
registered beforehand if the terminal from the 2nd subnet is detected. Have a means to transmit 
the detection information on said terminal to addressing to the gateway in said 1 st subnet, and 
said gateway in said 1 st subnet It has the means which rewrites the path information beforehand 
registered based on the detection information on said terminal, and a means to transmit the 
detection information on said terminal to each of the gateway in subnets other than said 1 st 
subnet. Each of the gateway in subnets other than the 1st [ said ] subnet which received the 
detection information on said terminal has the means which rewrites the path information 
beforehand registered based on the detection information on said terminal. 

[0010] Moreover, the 1st base station in said 1st subnet If the terminal from the wireless area of 
the 2nd base station in said 1 st subnet is detected It has the means which rewrites the path 
information registered beforehand, and a means to transmit the detection information on said 
terminal to base stations other than said 1st base station in said 1st subnet. Each of said base 
stations other than said 1st base station has the means which rewrites the path information 
registered beforehand, when the detection information on said terminal is received. 
[001 1 ] 

[Embodiment of the Invention] Hereafter, the operation gestalt of the communication system by 
this invention is explained to a detail with reference to a drawing. 

[0012] Drawing 1 is drawing showing the configuration of the whole communication system of 
this invention. 

[0013] The communication system of this invention consists of the network 110 (a subnet 110 is 
called hereafter), a subnet 1 1 1, a subnet 112, and an IP network (for example, mobile IP network) 
1 20 that IP communication link should be made possible in a system between highway and 
vehicle. The subnet 110 consists of the gateways (communication device) 130 connected with 
the communication network 1 50 connected with two or more base stations (radio equipment) 
140-1 installed in the road side of a road - 140-n, and a base station 140-1 - 140-n, and the 
communication network 150. In addition, among drawing, 101-1 - 101-n show the wireless zone 
of a base station 1 40-1 - 1 40-n, respectively, and are. Moreover, the identification address (for 
example, AA.AA.AA.AA) for identifying the mounted terminal 104 is given to the mounted 
terminal 104 carried in the vehicle 100. The subnet 1 1 1 and the subnet 112 also have the same 
composition as a subnet 110. 

[0014] Moreover, the gateways 130-132 are connected with the IP network 220 in this invention. 
Furthermore, in this invention, the gateways 1 30-1 32 interconnect with the gateway connection 
network 221, respectively. Moreover, in this invention, each of the gateways 130-132 has 
managed the destination information on each base station which a subordinate has. The 
gateways 130-132 carry out the multiple address transfer of the packet from the IP network 220 
at each addressing to a base station of a subordinate, respectively. 

[0015] Although a detail is mentioned later, the base station 140-1 by this invention - 140-n 
have managed the path information on the mounted terminal in a subordinate, respectively. When 
a mounted terminal moves into the same subnet between base stations, a migration place base 
station detects a terminal and the identification address of the terminal, and rewrites the 
contents of the path information on the mounted terminal registered beforehand. Moreover, a 
migration place base station notifies the purport that the mounted terminal was detected to 
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addressing to a base station of the others which belong in the same subnet. Other base stations 
which received the notice of terminal detection rewrite the contents of the path information on a 
mounted terminal based on the contents. By the above actuation, the packet from the IP 
network 1 20 is transmitted to the mounted terminal of a migration place. 
[0016] Moreover, each of the gateways 130-132 has managed the information (for example, 
identification address) and path information on a mounted terminal belonging to a subnet. When a 
mounted terminal moves between subnets, the base station belonging to a migration place 
subnet rewrites the path information beforehand registered like the above. Moreover, the above- 
mentioned base station notifies the identification address of a mounted terminal to the gateway 
and other base stations in the same subnet. The gateway which received the notice rewrites the 
contents of terminal information and path information, and notifies the purport that the mounted 
terminal was detected to the gateway belonging to other subnets. Moreover, the base station 
which received the notice rewrites the contents of path information. The contents of the above- 
mentioned information into which the gateway belonging to other subnets and a base station are 
registered beforehand similarly are rewritten. By the above actuation, the packet from the IP 
network 1 20 is transmitted to the mounted terminal of a migration place. 
[0017] Drawing 2 is the block diagram showing the configuration of the gateway 130 of this 
invention. The gateway 131 and the gateway 132 also have the same composition as the gateway 
130. 

[0018] The gateway 130 consists of IP network interface 200-1. the base station interface 200- 
2, the gateway connection network interface 200-3, the routing section 201, the message- 
processing section 202. and a control section 203. Furthermore, a control section 203 is 
equipped with a processor 220, the program storing memory 221, the identification address 
managed table 222, and routing table 223, and controls the gateway 1 30 whole in generalization. 
[0019] Here, the gateway connection network interface 200-3 transmits the packet 211 which 
received from the gateway 131 or the gateway 132 to the routing section 201. Messages, such 
as terminal detection information for rewriting the contents (terminal information) of the 
identification address managed table 222 and the contents (path information) of routing table 
223, are contained in the above-mentioned packet 211. The routing section 201 transmits the 
packet 21 1 which received from the gateway connection network interface 200-3 to the 
message-processing section 202. The message-processing section 202 assembles the packet 

21 1 which received from the routing section 201 in a message 212, and transmits to a control 
section 203. The processor 220 with which a control section 203 is equipped analyzes the 
contents of the message, and rewrites the contents of the identification address managed table 
222 and routing table 223. 

[0020] Moreover, the above-mentioned message-processing section 202 assembles the message 

212 which received from the control section 203 to a packet 21 1, and transmits to the routing 
section 201. The routing section 201 transmits the packet 21 1 which received from the 
message-processing section 202 to the gateway connection network interface 200-3. The 
gateway connection network interface 200-3 transmits the packet 211 which received from the 
routing section 201 to the gateway connection network 121. 

[0021] Next, the packet 210 which received from the IP network 220 is transmitted to the 
routing section 201 through IP network interface 200-1. The routing section 201 exchanges for 
the base station interface 200-2 the packet 210 which received from IP network interface 200-1 
based on routing table 223 (switching). The base station interface 200-2 carries out the multiple 
address transfer of the packet 210 which received from the routing section 201 at a base station 
140-1 - addressing to 140-n. Similarly, the packet from a base station 140-1 - 140-n is 
transmitted to the IP network 220 through the base station interface 200-2, the routing section 
201, and IP network interface 200-1. 

[0022] In addition, the base station interface 200-1 mentioned above may be established for 
every base station. Moreover, it may be made to perform processing of the message-processing 
section 202 mentioned above by the control section 203. 

[0023] Drawing 3 is the block diagram showing the configuration of the base station 140-1 of this 
invention. A base station 140-2 - 24-n also have the same composition as a base station 140-1. 
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[0024] The base station 140-1 consists of the gateway, the base station interface 300-1, a 
terminal interface 300-2, the routing section 301 , the message-processing section 302, and a 
control section 303. Furthermore, a control section 303 is equipped with a processor 320, the 
program storing memory 321. and routing table 322, and controls the 140 to base station 1 whole 

in generalization. 

[0025] In addition, since the actuation in each part of the routing section 301, the message- 
processing section 302, and a control section 303 is the same as that of the routing section 201 
shown in drawing 2 R> 2. the message-processing section 202, and a control section 203. 
detailed explanation is omitted here. 

[0026] The packet 21 1 containing a message is transmitted to a control section 303 through the 
gateway, the base station interface 300-1, the routing section 301, and the message-processing 
section 302. Similarly, the packet containing the message from a control section 303 is 
transmitted to the gateway and the base station interface 300-1 through the message- 
processing section 302 and the routing section 301. 

[0027] Moreover, the packet 210 from the IP network 220 is transmitted to a terminal interface 
300-2 through the gateway, the base station interface 300-1, and the routing section 301. A 
terminal interface 300-2 transmits the packet 210 which received from the routing section 301 
to a mounted terminal. Similarly, the packet 210 from a mounted terminal is transmitted to the 
gateway and the base station interface 300-1 through a terminal interface 300-2 and the routing 
section 301. 

[0028] Drawing 4 is drawing showing the configuration of the identification address managed 
table 322 with which the gateway of this invention is equipped. 

[0029] An identification address 400, an operating condition 401, an affiliation subnet 402, and 
each area of an expiration date 403 are consisted of by the identification address managed table 
222. The identification address in use or the identification address which can be given to a 
mounted terminal is stored in the identification address 400. The information showing whether 
each identification address stored in the area of an identification address 400 is used for the 
mounted terminal is stored in the operating condition 401. When the identification address is 
used for the mounted terminal by the affiliation subnet 402, the subnet name to which the 
mounted terminal belongs is stored in it. The expiration date of the identification address 
currently used for the mounted terminal is stored in the expiration date 403. 
[0030] Drawing 5 is drawing showing the configuration of the routing table 223 with which the 
gateway of this invention is equipped. 

[0031] It consists of each area of the output destination change 501 which shows the 
identification address 500 of a mounted terminal, and the output destination change of a packet 
in routing table 223. 

[0032] Drawing 6 is drawing showing the configuration of the routing table 322 with which the 
base station of this invention is equipped. 

[0033] An identification address 600, an output destination change 601 which shows the output 
destination change of a packet, and each area of the existence 602 of a base station subordinate 
are consisted of by routing table 322. The information showing whether the mounted terminal 
which has each identification address stored in the identification address 600 exists in the 
subordinate of the base station is stored in the existence 602 of a base station subordinate. 
[0034] Drawin g 7 is drawing showing an example of the description of this invention. 
[0035] The example shown in drawing 7 shows the terminal detection message 21 2 used when a 
mounted terminal moves between the base station in the same subnet, or a subnet. The terminal 
detection message 212 consists of the detection terminal identification address 700 which 
stores the identification address of the detected mounted terminal, and each area of the 
message-sending former subnet name 701 which stores the subnet name by which the mounted 
terminal was detected. 

[0036] In addition, although mentioned later, the message which it uses when the mounted 
terminal which has an identification address breaks away out of communication system ( drawin g 
1 ) is called the identification address disconnection informative message 212. It is contained in 
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the message 212 as an identification address which the identification address of the mounted 
terminal should open wide. The grant of the identification address opened wide to other mounted 
terminals is attained. 

[0037] Drawing 8 is the flow Fig. showing actuation of communication system when a mounted 
terminal goes into the subordinate of a subnet (for example, subnet 110) for the first time. 
[0038] Detection of a new mount terminal of the processor 320 with which the control section 
303 of a base station 140-1 is equipped requires the identification address which can be given to 
the new mount terminal of the gateway 130 (S801). (step S800) 

[0039] The processor 220 with which the control section 203 of the gateway 130 is equipped will 
acquire an empty identification address (for example, AA.AA.AA.AA) with reference to the 
operating condition 401 of the identification address managed table 222, if a demand is received 
(S802). Next, a processor 220 notifies the acquired identification address to a base station 140- 
1 (S803). 

[0040] "AA.AA.AA.AA" will be set as the identification address 600 of routing table 322, and the 
processor 320 with which the control section 303 of a base station 140-1 is equipped will set 

as the existence 602 of "a terminal interface 300-2" and a base station subordinate in an 
output destination change 601, respectively, if a notice is received (S804, drawing 6 ). 
[0041] Moreover, the processor 220 with which the control section 203 of the gateway 130 is 
equipped sets "under use" as the operating condition 401 of "AA.AA.AA.AA", and sets "a 
subnet 210" as the affiliation subnet 402, respectively. Furthermore, a processor 220 sets 
"AA.AA.AA.AA" as the identification address 500 of routing table 223, and sets "the base 
station interface 200-2" as an output destination change 501 (S805, drawing 4 R> 4, drawing 5 ). 
Next, a processor 220 generates the packet 21 1 containing the terminal detection message 212 
( drawing 7 ), and transmits to a base station 140-2 - addressing to 140-n (S806). 
[0042] "AA.AA.AA.AA" will be set as the identification address 600 of routing table 322, and the 
processor 320 with which the control section 303 of a base station 1 40-2 - 240-n is equipped 
will set "nothing" as the existence 602 of "a terminal interface 300-2" and a base station 
subordinate in an output destination change 601, if a notice is received (S807, drawing 
abbreviation). 

[0043] Moreover, the processor 220 with which the control section 203 of the gateway 1 30 is 
equipped transmits the above-mentioned packet 21 1 also to the gateway 131 and addressing to 
132 (S808). This packet 21 1 is transmitted to the gateways 131 and 132 through the gateway 
connection network 121. 

[0044] The processor 220. with which the control section 203 of the gateways 131 and 132 is 
equipped searches the identification address 400 of the identification address managed table 222 
based on the detection terminal identification address "AA.AA.AA.AA" ( drawing 7 ) included in 
the terminal detection message 212. When there is an identification address "AA.AA.AA.AA" 
which is in agreement with an identification address 700, a processor 220 sets "under use" as an 
operating condition 401. Moreover, a processor 220 sets "a subnet 110" as the affiliation subnet 
502 based on the message-sending former subnet name "a subnet 1 1 0" included in the terminal 
detection message 212 (S809, drawin g 4 ). In addition, when the corresponding identification 
address does not exist, a processor 220 newly creates an entry after the entry of the 
identification address which can be given. Based on the terminal detection message 212, 
"AA.AA.AA.AA" is set as an identification address 400 and. as for it, a processor 220 sets "a 
subnet 110" as an operating condition 401 "during use" at the affiliation subnet 402. 
[0045] Furthermore, the processor 220 with which the control section 203 of the gateway 130 is 
equipped notifies an identification address "AA.AA.AA.AA" to the IP network 120 (S810). By the 
above actuation, the packet addressed to the above-mentioned mounted terminal from the IP 
network 120 is transmitted to a mounted terminal through the gateway 130 and a base station 
140-1. 

[0046] Drawin g 9 is the fiow Fig. showing communication system actuation when a mounted 
terminal moves between the base stations in the same subnet (for example, subnet 110). 
[0047] For example, when the mounted terminal 104 (identification address "AA.AA.AA.AA") 
moves to wireless zone 101-[ of base station 140-n ] n from the wireless zone 101-1 of a base 



http://www4.ipdl.ncipi.go.jp/ cgi-bin/tran_web_cgi_ejje 



2006/05/09 



JP,2002-369239.A [DETAILED DESCRIPTION] 



6/8 ^—iy 



station 140-1, the terminal interface 300-2 with which base station 140-n is equipped detects 
the mounted terminal 104 (S900). Next, the processor 320 with which the control section 303 of 
base station 140-n is equipped analyzes the message 212 which received, and detects an 
identification address "AA.AA.AA.AA" (S901). Next, a processor 320 carries out the multiple 
address transfer of the packet 21 1 containing the terminal detection message 212 ( drawin g 7 ) 
which made "the subnet 110" "AA.AA.AA.AA" and a message-sending former subnet name for 
the identification address at the gateway 130, a base station 140-1 - 140- (n-1) (S902, S903). 
Moreover, a processor 320 rewrites the existence 602 of the base station subordinate of routing 
table 322 from "nothing" to "**" (S904, drawing 1 1 R> 1). 

[0048] Next, the processor 320 with which the control section 303 of a base station 140-1 - 
140- (n-1) is equipped analyzes the terminal detection message 212 which received. A processor 
320 searches the identification address 600 of routing table 322 based on the detection terminal 
identification address "AA.AA.AA.AA" included in the terminal detection message 212. When a 
processor 320 has an identification address "AA.AA.AA.AA" and the existence 602 of a base 
station subordinate serves as "nothing" is set as the existence 602 of a base station 

subordinate (S905X Here, the existence 602 of the base station subordinate of the routing table 
322 with which a base station 140-1 is equipped writes and replaces "nothing" from 
"**" ( drawing 1 1 ). 

[0049] Moreover, the processor 220 with which the control section 203 of the gateway 130 is 
equipped analyzes the terminal detection message 212 which received. A processor 220 checks 
that the message-sending former subnet name 701 contained in the terminal detection message 
212 is "a subnet 110", and discards the terminal detection message 212 (S906). By the above 
actuation, the packet from the IP network 120 comes ( drawing 1 1 ) to be transmitted to the 
mounted terminal 104 of a migration place through base station 140-n. 

[0050] Drawing 10 is the flow Fig. showing actuation of the communication system at the time of 
moving between the subnets from which a mounted terminal differs. 

[0051] For example, when the mounted terminal 104 (identification address "AA.AA.AA.AA") 
moves to the wireless zone 141-1 of the base station 141-1 belonging to a subnet 111 from 
wireless zone 140-[ of base station 140-n belonging to a subnet 110 ] n, the terminal interface 
300-2 with which a base station 141-1 is equipped detects the mounted terminal 104 (1000). 
Next, the processor 320 with which the control section 303 of a base station 141-1 is equipped 
analyzes the message 21 2 which received, and detects an identification address 
"AA.AA.AA.AA" (S1001). Next, a processor 320 carries out the multiple address transfer of the 
packet 21 1 containing the terminal detection message 212 which made "the subnet 1 11" 
"AA.AA.AA.AA" and a message-sending former subnet name for the identification address at the 
gateway 131. a base station 141-2 - 141-n (SI 002, S1003X Moreover, a processor 320 sets 
"AA.AA.AA.AA" as the identification address 600 of routing table 322, and sets "**" as "the 
base station interface 300-2" and the existence 602 of a base station subordinate in an output 
destination change 601 (SI 004, drawing 12 ). 

[0052] The processor 220 with which the control section 203 of the gateway 131 is equipped 
analyzes the terminal detection message 212 which received. A processor 220 rewrites the 
affiliation subnet 402 of the identification address managed table 222 from a subnet 110 to a 
subnet 1 1 1 based on the contents of the terminal detection message 212 ( drawing 12 ). 
Moreover, although not illustrated, "AA.AA.AA.AA" is set as the identification address 500 of 
routing table 223, and "the base station interface 200-2" is set as an output destination change 
501 (S1005). 

[0053] The processor 320 with which the control section 303 of a base station 141-2 - 141-n is 
equipped analyzes the terminal detection message 212 which received. Although not illustrated, 
based on the contents of the terminal detection message 21 2, "AA.AA.AA.AA" is set as the 
identification address 600 of routing table 322, and a processor 320 sets "nothing" as the 
existence 602 of "a terminal interface 300-2" and a base station subordinate in an output 
destination change 601 (SI 006). 

[0054] Next, the processor 220 with which the control section 203 of the gateway 131 is 
equipped carries out the multiple address transfer of the packet 21 1 containing the terminal 
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detection message 212 which made "the subnet 111" "AA.AA.AA.AA" and a message-sending 
former subnet name for the identification address after processing of SI 005 in the gateways 130 
and 132 belonging to other subnets 1 10 and 112 (SI 007). 

[0055] Next, the processor 220 with which the control section 203 of the gateways 1 30 and 1 32 
is equipped analyzes the terminal detection message 212 which received. A processor 220 
rewrites the affiliation subnet 402 corresponding to "AA.AA.AA.AA" in the identification address 
400 of the identification address managed table 222 from a subnet 1 1 0 to a subnet 111 based on 
the contents of the terminal detection message 212 (SI 008, drawing 12 ). In addition, in the 
gateway 132, although not shown clearly, since a moved material subnet is a subnet 110, 
processing is ended. In routing table 223, as for the gateway 1 30 belonging to the moved material 
subnet 110, an identification address 500 deletes the area of "AA.AA.AA.AA." Next, the 
processor 220 with which the control section 203 of the gateway 1 30 is equipped carries out the 
multiple address transfer of the terminal detection message 212 which received at a base station 
140-1 - 140-n (1009). 

[0056] Although not illustrated, as for the processor 320 with which the control section 303 of a 
base station 140-1 - 140-n is equipped, an identification address 500 deletes the area of 
"AA.AA.AA.AA" (SI 010, drawing 12 ). Furthermore, the processor 220 with which the control 
section 203 of the gateway 131 is equipped notifies an identification address "AA.AA.AA.AA" 
after processing of SI 007 (SI 01 1). By the above actuation, the packet from the IP network 120 
comes ( drawing 1 1 ) to be transmitted to the mounted terminal 104 of a migration place through 
a base station 141-1. 

[0057] Drawing 12 is the flow Fig. showing actuation when the expiration date 403 of an 
identification address carries out a time— out (the value of an expiration date 403 is zero). 
[0058] For example, the processor 220 with which the control section 203 of the gateway 1 30 is 
equipped executes an ICMP echo command towards the terminal in which the affiliation subnet 
402 of the identification address managed table 222 has this identification address when an 
expiration date 403 carries out a time-out about the entry of "the gateway 130" (1300). A 
processor 220 Judges the existence of the response from a terminal (1301). If there is a 
response from a terminal, a processor 220 will reset an expiration date 403 to a certain fixed 
value (1302), and will notify the renewal of an expiration date 403 to the gateways 131 and 232 
belonging to other subnets 111 and 112 (1303). The processor 220 with which the control 
section 203 of the gateways 131 and 232 which received the notice is equipped resets the 
expiration date 403 of the corresponding identification address to a certain fixed value (1310). 
The processor 220 with which the control section 203 of the gateway 1 30 will be equipped if a 
terminal to a response cannot be found judges whether it is the identification address which self 
gave from the entry location of the identification address managed table 322 (1304). If it is the 
identification address which self gave, the processor 220 with which the control section 203 of 
the gateway 130 is equipped will set the operating condition 401 of the identification address 
managed table 222 as an opening (1305). Moreover, with the identification address which self 
gave, if there is nothing, the processor 220 with which the control section 203 of the gateway 
130 is equipped will delete the entry of this identification address of the identification address 
managed table 322 (1306). Then, the processor 220 with which the control section 203 of the 
gateway 130 is equipped deletes an element with this identification address from routing table 
223 (1307). Furthermore, the processor 220 with which the control section 203 of the gateway 
130 is equipped makes the open identification address contained in the identification address 
disconnection informative message 212 the identification address of the terminal which did not 
answer, and it sends out to the base station 140-1 in the same subnet 1 10 - 140-n, and the 
gateways 131 and 232 belonging to other subnets 1 1 1 and 1 12 by the multiple address (1308). 
The processor 320 with which the control section 303 of the base station 140-1 - 140-n which 
received the identification address disconnection informative message 212 is equipped deletes 
an element with the identification address shown in the open identification address contained in 
the identification address disconnection informative message 212 from routing table 322 (1309). 
The processor 220 with which the control section 203 of the gateways 131 and 132 which 
received the identification address disconnection informative message 212 is equipped About the 
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identification address shown in an open identification address, from the entry location of the 
identification address managed table 222 If it is the identification address which Judged whether 
it was the identification address which the gateway 1 30 gave, and the gateway 1 30 gave The 
operating condition 401 of the identification address managed table 222 is set as an opening, and 
if it is not the identification address which the gateway 1 30 gave, the entry of this identification 
address of the identification address managed table 222 will be deleted (1310). The entry about 
the terminal which moved out of the network by the above actuation is deleted. 
[0059] 

[Effect of the Invention] According to this invention, the communication system which can 
realize hand-over in a short time can be offered. 

[0060] Moreover, according to this invention, the communication system which can realize hand- 
over can be offered, without reducing a network utilization ratio. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the communication system between road and 
car which realizes an intelligent transport system (ITS;Intelligent Transport Systems). 
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♦ NOTICES ♦ 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] In order to realize service which aimed at improvement in safety, 
improvement in transportation efficiency, and improvement in the amenity in recent years, 
development of the intelligent transport system which used the road and the car as the system 
of one is furthered. 

[0003] As one field of the intelligent transport system, he is a corporation. The electronic toll 
collection system (ETC:Electric Toll Collection System) given in the standard "the 551.2nd 
edition of turnpike electronic toll collection system standard ARIBSTD-T" (December 14, Heisei 
1 1 1.2 amendment) defined in Association of Radio Industries and Businesses is known. An 
electronic toll collection system is a system between highway and vehicle which performs radio 
called dedicated short range communications (DSRC:Dedicated Short Range Communication) 
between the mounted terminal (mounted equipment) carried in the car, and the road-side 
equipment installed in the tollgate, and carries out automatic **** of the toll in the tollgate of a 
turnpike, without the car which passes through a tollgate stopping. 

[0004] On the other hand, there is a request that he wants to apply IP (Internet Protocol) 
communication technology to an intelligent transport system, and to realize various 
communication service (IP packet communication), such as voice, data, and an image, with the 
explosive spread of the Internet in recent years. In this case, even if the terminal carried in the 
car moves, the technique (hand-over) which enables communicative continuation is needed. 
[0005] As a technique of realizing hand-over, a regular mobile (Mobile) IP technique is in "RFC 
(Request For Comment; document which tells the information about the Internet)2002", for 
example. This technique is developed supposing the case where a terminal is mainly used, moving 
temporarily from the location currently originally used. The node by which a terminal is called a 
home agent (HA:Home Agent) to the network (home network: Home Network) to which it belongs 
usually is made to intervene. Moreover, the node called a foreign agent (FA:Foreign Agent) to the 
network (foreign network: Foreign Network) of a migration place is made to intervene. Once 
transmitting to a home agent, a transfer of a packet when a terminal moves to a foreign network 
from a home network is transmitted to foreign EJANTO, and is transmitted to a terminal. 
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1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] According to this invention, the communication system which can 
realize hand-over in a short time can be offered. 

[0060] Moreover, according to this invention, the communication system which can realize hand- 
over can be offered, without reducing a network utilization ratio. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
S.In the drawings, any words are not translated. 



TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] Since the electric wave of a microwave band is being 
used for above-mentioned dedicated short range communications, its range (wireless zone) 
which can radiocommunicate is as small as 30m, and they do not have the lap range , of wireless 
zones, either. Therefore, in order for a car to continue and to enable IP communication link, 
without breaking off even if it moves such two or more wireless zones to a high speed, it is 
necessary to realize hand-over for a short time. Moreover, the packet from IP network once 
concentrates the above-mentioned mobile IP technique on a home agent. Therefore, when a 
mobile IP technique is applied to the system between highway and vehicle which very many cars 
move to a high speed, the fall of a home agent's throughput, as a result decline in a network 
utilization ratio will be caused. 

[0007] The purpose of this invention is in view of the above point to offer the communication 
system which can realize hand-over in a short time. 

[0008] Other purposes of this invention are to offer the communication system which can realize 
hand-over, without reducing a network utilization ratio. 
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MEANS 



[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the 
communication system of this invention It is the communication system with which each of two 
or more of said subnets consists of the gateways connected with two or more base stations and 
said two or more base stations by consisting of two or more subnets. Which base station in the 
1st subnet among said two or more subnets The means which will rewrite the path information 
registered beforehand if the terminal from the 2nd subnet is detected. Have a means to transmit 
the detection information on said terminal to addressing to the gateway in said 1st subnet, and 
said gateway in said 1st subnet It has the means which rewrites the path information beforehand 
registered based on the detection information on said terminal, and a means to transmit the 
detection information on said terminal to each of the gateway in subnets other than said 1 st 
subnet. Each of the gateway in subnets other than the 1 st [ said ] subnet which received the 
detection information on said terminal has the means which rewrites the path information 
beforehand registered based on the detection information on said terminal. 

[0010] Moreover, the 1st base station in said 1st subnet If the terminal from the wireless area of 
the 2nd base station in said 1st subnet is detected It has the means which rewrites the path 
information registered beforehand, and a means to transmit the detection information on said 
terminal to base stations other than said 1 st base station in said 1 st subnet. Each of said base 
stations other than said 1st base station has the means which rewrites the path information 
registered beforehand, when the detection information on said terminal is received. 
[0011] 

[Embodiment of the Invention] Hereafter, the operation gestalt of the communication system by 
this invention is explained to a detail with reference to a drawing. 

[0012] Drawing 1 is drawing showing the configuration of the whole communication system of 
this invention. 

[0013] The communication system of this invention consists of the network 110 (a subnet 110 is 
called hereafter), a subnet 1 1 1, a subnet 112, and an IP network (for example, mobile IP network) 
1 20 that IP communication link should be made possible in a system between highway and 
vehicle. The subnet 110 consists of the gateways (communication device) 130 connected with 
the communication network 150 connected with two or more base stations (radio equipment) 
140-1 installed in the road side of a road - 140-n, and a base station 140-1 - 140-n. and the 
communication network 150. In addition, among drawing, 101-1 - 101-n show the wireless zone 
of a base station 140-1 - 140-n, respectively, and are. Moreover, the identification address (for 
example, AA.AA.AA.AA) for identifying the mounted terminal 104 is given to the mounted 
terminal 104 carried in the vehicle 100. The subnet 111 and the subnet 112 also have the same 
composition as a subnet 110. 

[0014] Moreover, the gateways 130-132 are connected with the IP network 220 in this invention. 
Furthermore, in this invention, the gateways 130-132 interconnect with the gateway connection 
network 221, respectively. Moreover, in this invention, each of the gateways 130-132 has 
managed the destination information on each base station which a subordinate has. The 
gateways 1 30-1 32 carry out the multiple address transfer of the packet from the IP network 220 
at each addressing to a base station of a subordinate, respectively. 
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[0015] Although a detail is mentioned later, the base station 140-1 by this invention - 140-n 
have managed the path information on the mounted terminal in a subordinate, respectively. When 
a mounted terminal moves into the same subnet between base stations, a migration place base 
station detects a terminal and the identification address of the terminal, and rewrites the 
contents of the path information on the mounted terminal registered beforehand. Moreover, a 
migration place base station notifies the purport that the mounted terminal was detected to 
addressing to a base station of the others which belong in the same subnet. Other base stations 
which received the notice of terminal detection rewrite the contents of the path information on a 
mounted terminal based on the contents. By the above actuation, the packet from the IP 
network 1 20 is transmitted to the mounted terminal of a migration place. 
[0016] Moreover, each of the gateways 130-132 has managed the information (for example, 
identification address) and path information on a mounted terminal belonging to a subnet. When a 
mounted terminal moves between subnets, the base station belonging to a migration place 
subnet rewrites the path information beforehand registered like the above. Moreover, the above- 
mentioned base station notifies the identification address of a mounted terminal to the gateway 
and other base stations in the same subnet. The gateway which received the notice rewrites the 
contents of terminal information and path information, and notifies the purport that the mounted 
terminal was detected to the gateway belonging to other subnets. Moreover, the base station 
which received the notice rewrites the contents of path information. The contents of the above- 
mentioned information into which the gateway belonging to other subnets and a base station are 
registered beforehand similarly are rewritten. By the above actuation, the packet from the IP 
network 1 20 is transmitted to the mounted terminal of a migration place. 
[0017] Drawing 2 is the block diagram showing the configuration of the gateway 130 of this 
invention. The gateway 131 and the gateway 132 also have the same composition as the gateway 
130. 

[0018] The gateway 130 consists of IP network interface 200-1, the base station interface 200- 
2, the gateway connection network interface 200-3, the routing section 201, the message- 
processing section 202, and a control section 203. Furthermore, a control section 203 is 
equipped with a processor 220, the program storing memory 221, the identification address 
managed table 222. and routing table 223, and controls the gateway 1 30 whole in generalization. 
[0019] Here, the gateway connection network interface 200-3 transmits the packet 21 1 which 
received from the gateway 131 or the gateway 132 to the routing section 201. Messages, such 
as terminal detection information for rewriting the contents (terminal information) of the 
identification address managed table 222 and the contents (path information) of routing table 
223, are contained in the above-mentioned packet 21 1. The routing section 201 transmits the 
packet 211 which received from the gateway connection network interface 200-3 to the 
message-processing section 202. The message-processing section 202 assembles the packet 

211 which received from the routing section 201 in a message 212, and transmits to a control 
section 203. The processor 220 with which a control section 203 is equipped analyzes the 
contents of the message, and rewrites the contents of the identification address managed table 
222 and routing table 223. 

[0020] Moreover, the above-mentioned message-processing section 202 assembles the message 

212 which received from the control section 203 to a packet 211, and transmits to the routing 
section 201. The routing section 201 transmits the packet 21 1 which received from the 
message-processing section 202 to the gateway connection network interface 200-3. The 
gateway connection network interface 200-3 transmits the packet 211 which received from the 
routing section 201 to the gateway connection network 121. 

[0021] Next, the packet 210 which received from the IP network 220 is transmitted to the 
routing section 201 through IP network interface 200-1. The routing section 201 exchanges for 
the base station interface 200-2 the packet 210 which received from IP network interface 200-1 
based on routing table 223 (switching). The base station interface 200-2 carries out the multiple 
address transfer of the packet 210 which received from the routing section 201 at a base station 
140-1 - addressing to 140-n. Similarly, the packet from a base station 140-1 - 140-n is 
transmitted to the IP network 220 through the base station interface 200-2, the routing section 
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201, and IP network interface 200-1. 

[0022] In addition, the base station interface 200-1 mentioned above may be established for 
every base station. Moreover, it may be made to perform processing of the message-processing 
section 202 mentioned above by the control section 203. 

[0023] Drawing 3 is the block diagram showing the configuration of the base station 140-1 of this 
invention. A base station 140-2 - 24'n also have the same composition as a base station 140-1. 

[0024] The base station 140-1 consists of the gateway, the base station interface 300-1, a 
terminal interface 300-2, the routing section 301, the message-processing section 302, and a 
control section 303. Furthermore, a control section 303 is equipped with a processor 320. the 
program storing memory 321, and routing table 322, and controls the 140 to base station 1 whole 
in generalization. 

[0025] In addition, since the actuation in each part of the routing section 301, the message- 
processing section 302. and a control section 303 is the same as that of the routing section 201 
shown in drawing 2 R> 2, the message-processing section 202, and a control section 203, 
detailed explanation is omitted here. 

[0026] The packet 21 1 containing a message is transmitted to a control section 303 through the 
gateway, the base station interface 300-1, the routing section 301, and the message-processing 
section 302. Similarly, the packet containing the message from a control section 303 is 
transmitted to the gateway and the base station interface 300-1 through the message- 
processing section 302 and the routing section 301. 

[0027] Moreover, the packet 210 from the IP network 220 is transmitted to a terminal interface 
300-2 through the gateway, the base station interface 300-1, and the routing section 301. A 
terminal interface 300-2 transmits the packet 210 which received from the routing section 301 
to a mounted terminal. Similarly, the packet 210 from a mounted terminal is transmitted to the 
gateway and the base station interface 300-1 through a terminal interface 300-2 and the routing 
section 301. 

[0028] Drawing 4 is drawing showing the configuration of the identification address managed 
table 322 with which the gateway of this invention is equipped. 

[0029] An identification address 400, an operating condition 401, an affiliation subnet 402, and 
each area of an expiration date 403 are consisted of by the identification address managed table 
222. The identification address in use or the identification address which can be given to a 
mounted terminal is stored in the identification address 400. The information showing whether 
each identification address stored in the area of an identification address 400 is used for the 
mounted terminal is stored in the operating condition 401. When the identification address is 
used for the mounted terminal by the affiliation subnet 402, the subnet name to which the 
mounted terminal belongs is stored in it. The expiration date of the identification address 
currently used for the mounted terminal is stored in the expiration date 403. 
[0030] Drawing 5 is drawing showing the configuration of the routing table 223 with which the 
gateway of this invention is equipped. 

[0031] It consists of each area of the output destination change 501 which shows the 
identification address 500 of a mounted terminal, and the output destination change of a packet 
in routing table 223. 

[0032] Drawing 6 is drawing showing the configuration of the routing table 322 with which the 
base station of this invention is equipped. 

[0033] An identification address 600. an output destination change 601 which shows the output 
destination change of a packet, and each area of the existence 602 of a base station subordinate 
are consisted of by routing table 322. The information showing whether the mounted terminal 
which has each identification address stored in the identification address 600 exists in the 
subordinate of the base station is stored in the existence 602 of a base station subordinate. 
[0034] Drawin g 7 is drawing showing an example of the description of this invention. 
[0035] The example shown in drawing 7 shows the terminal detection message 212 used when a 
mounted terminal moves between the base station in the same subnet, or a subnet. The terminal 
detection message 212 consists of the detection terminal identification address 700 which 
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stores the identification address of the detected mounted terminal, and each area of the 
message-sending former subnet name 701 which stores the subnet name by which the mounted 
terminal was detected. 

[0036] In addition, although mentioned later, the message which it uses when the mounted 
terminal which has an identification address breaks away out of communication system ( drawing 
1 ) is called the identification address disconnection informative message 212. It is contained in 
the message 212 as an identification address which the identification address of the mounted 
terminal should open wide. The grant of the identification address opened wide to other mounted 
terminals is attained. 

[0037] Drawing 8 is the flow Fig. showing actuation of communication system when a mounted 
terminal goes into the subordinate of a subnet (for example, subnet 1 10) for the first time. 
[0038] Detection of a new mount terminal of the processor 320 with which the control section 
303 of a base station 140-1 is equipped requires the identification address which can be given to 
the new mount terminal of the gateway 130 (S801). (step S800) 

[0039] The processor 220 with which the control section 203 of the gateway 130 is equipped will 
acquire an empty identification address (for example, AA.AA.AA.AA) with reference to the 
operating condition 401 of the identification address managed table 222, if a demand is received 
(S802). Next, a processor 220 notifies the acquired identification address to a base station 1 40- 
1 (S803). 

[0040] "AA.AA.AA.AA" will be set as the identification address 600 of routing table 322, and the 
processor 320 with which the control section 303 of a base station 140-1 is equipped will set 

as the existence 602 of "a terminal interface 300-2" and a base station subordinate in an 
output destination change 601, respectively, if a notice is received (S804, drawin g 6 ). 
[0041] Moreover, the processor 220 with which the control section 203 of the gateway 130 is 
equipped sets "under use" as the operating condition 401 of "AA.AA.AA.AA", and sets "a 
subnet 210" as the affiliation subnet 402, respectively. Furthermore, a processor 220 sets 
"AA.AA.AA.AA" as the identification address 500 of routing table 223, and sets "the base 
station interface 200-2" as an output destination change 501 (S805. drawing 4 R> 4, drawing 5 ). 
Next, a processor 220 generates the packet 211 containing the terminal detection message 212 
( drawing 7 ), and transmits to a base station 140-2 - addressing to 140-n (S806). 
[0042] "AA.AA.AA.AA" will be set as the identification address 600 of routing table 322, and the 
processor 320 with which the control section 303 of a base station 140-2 - 240-n is equipped 
will set "nothing" as the existence 602 of "a terminal interface 300-2" and a base station 
subordinate in an output destination change 601, if a notice is received (S807, drawing 
abbreviation). 

[0043] Moreover, the processor 220 with which the control section 203 of the gateway 130 is 
equipped transmits the above-mentioned packet 211 also to the gateway 131 and addressing to 
132 (S808). This packet 21 1 is transmitted to the gateways 131 and 132 through the gateway 
connection network 121. 

[0044] The processor 220 with which the control section 203 of the gateways 131 and 132 is 
equipped searches the identification address 400 of the identification address managed table 222 
based on the detection terminal identification address "AA.AA.AA.AA" ( drawing 7 ) included in 
the terminal detection message 212. When there is an identification address "AA.AA.AA.AA" 
which is in agreement with an identification address 700, a processor 220 sets "under use" as an 
operating condition 401. Moreover, a processor 220 sets "a subnet 1 10" as the affiliation subnet 
502 based on the message-sending former subnet name "a subnet 110" included in the terminal 
detection message 212 (S809, drawin g 4 ). In addition, when the corresponding identification 
address does not exist, a processor 220 newly creates an entry after the entry of the 
identification address which can be given. Based on the terminal detection message 212, 
"AA.AA.AA.AA" is set as an identification address 400 and, as for it, a processor 220 sets "a 
subnet 110" as an operating condition 401 "during use" at the affiliation subnet 402. 
[0045] Furthermore, the processor 220 with which the control section 203 of the gateway 130 is 
equipped notifies an identification address "AA.AA.AA.AA" to the IP network 120 (S810). By the 
above actuation, the packet addressed to the above-mentioned mounted terminal from the IP 
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network 1 20 is transmitted to a mounted terminal through the gateway 1 30 and a base station 
140-1. 

[0046] Drawin g 9 is the flow Fig. showing communication system actuation when a mounted 
terminal moves between the base stations in the same subnet (for example, subnet 1 10). 
[0047] For example, when the mounted terminal 104 (identification address "AA.AA.AA.AA") 
moves to wireless zone 101-[ of base station 140-n ] n from the wireless zone 101-1 of a base 
station 140-1. the terminal interface 300-2 with which base station 140-n is equipped detects 
the mounted terminal 104 (S900). Next, the processor 320 with which the control section 303 of 
base station 140-n is equipped analyzes the message 212 which received, and detects an 
identification address "AA.AA.AA.AA" (S901). Next, a processor 320 carries out the multiple 
address transfer of the packet 21 1 containing the terminal detection message 212 ( drawin g 7 ) 
which made "the subnet 110" "AA.AA.AA.AA" and a message-sending former subnet name for 
the identification address at the gateway 130, a base station 140-1 - 140- (n-1) (S902. S903). 
Moreover, a processor 320 rewrites the existence 602 of the base station subordinate of routing 
table 322 from "nothing" to "**" (S904. drawin g 1 1 R> 1). 

[0048] Next, the processor 320 with which the control section 303 of a base station 1 40-1 - 
140- (n-1) is equipped analyzes the terminal detection message 212 which received. A processor 
320 searches the identification address 600 of routing table 322 based on the detection terminal 
identification address "AA.AA.AA.AA" included in the terminal detection message 212. When a 
processor 320 has an identification address "AA.AA.AA.AA" and the existence 602 of a base 
station subordinate serves as "**", "nothing" is set as the existence 602 of a base station 
subordinate (S905). Here, the existence 602 of the base station subordinate of the routing table 
322 with which a base station 140-1 is equipped writes and replaces "nothing" from 
"**" ( drawing 1 1 ). 

[0049] Moreover, the processor 220 with which the control section 203 of the gateway 130 is 
equipped analyzes the terminal detection message 212 which received. A processor 220 checks 
that the message-sending former subnet name 701 contained in the terminal detection message 
212 is "a subnet 1 10", and discards the terminal detection message 212 (S906). By the above 
actuation, the packet from the IP network 1 20 comes ( drawing 1 1 ) to be transmitted to the 
mounted terminal 104 of a migration place through base station 140-n. 

[0050] Drawing 10 is the flow Fig. showing actuation of the communication system at the time of 
moving between the subnets from which a mounted terminal differs. 

[0051] For example, when the mounted terminal 104 (identification address "AA.AA.AA.AA") 
moves to the wireless zone 141-1 of the base station 141-1 belonging to a subnet 1 1 1 from 
wireless zone 140-[ of base station 140-n belonging to a subnet 110] n, the terminal interface 
300-2 with which a base station 141-1 is equipped detects the mounted terminal 104 (1000). 
Next, the processor 320 with which the control section 303 of a base station 141-1 is equipped 
analyzes the message 212 which received, and detects an identification address 
"AA.AA.AA.AA" (SI 001). Next, a processor 320 carries out the multiple address transfer of the 
packet 21 1 containing the terminal detection message 212 which made "the subnet 111" 
"AA.AA.AA.AA" and a message-sending former subnet name for the identification address at the 
gateway 131, a base station 141-2 - 141-n (SI 002, SI 003). Moreover, a processor 320 sets 
"AA.AA.AA.AA" as the identification address 600 of routing table 322, and sets "^*" as "the 
base station interface 300-2" and the existence 602 of a base station subordinate in an output 
destination change 601 (SI 004. drawin g 12 ). 

[0052] The processor 220 with which the control section 203 of the gateway 131 is equipped 
analyzes the terminal detection message 212 which received. A processor 220 rewrites the 
affiliation subnet 402 of the identification address managed table 222 from a subnet 1 10 to a 
subnet 111 based on the contents of the terminal detection message 212 ( drawing 12 ). 
Moreover, although not illustrated, "AA.AA.AA.AA" is set as the identification address 500 of 
routing table 223, and "the base station interface 200-2" is set as an output destination change 
501 (S1005X 

[0053] The processor 320 with which the control section 303 of a base station 141-2 - 141-n is 
equipped analyzes the terminal detection message 212 which received. Although not illustrated. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web^cgi_eije 



2006/05/09 



JP,2002-369239.A [MEANS] 



6/7 ^— i/ 



based on the contents of the terminal detection message 212, AA.AA.AA.AA is set as the 
identification address 600 of routing table 322, and a processor 320 sets "nothing" as the 
existence 602 of "a terminal interface 300-2" and a base station subordinate in an output 
destination change 601 (SI 006). 

[0054] Next, the processor 220 with which the control section 203 of the gateway 131 is 
equipped carries out the multiple address transfer of the packet 21 1 containing the terminal 
detection message 212 which made "the subnet 111" "AA.AA.AA.AA" and a message-sending 
former subnet name for the identification address after processing of SI 005 in the gateways 130 
and 132 belonging to other subnets 110 and 112 (SI 007). 

[0055] Next, the processor 220 with which the control section 203 of the gateways 1 30 and 1 32 
is equipped analyzes the terminal detection message 212 which received. A processor 220 
rewrites the affiliation subnet 402 corresponding to "AA.AA.AA.AA" in the identification address 
400 of the identification address managed table 222 from a subnet 1 10 to a subnet 1 1 1 based on 
the contents of the terminal detection message 212 (SI 008, drawing 12 ). In addition, in the 
gateway 132, although not shown clearly, since a moved material subnet is a subnet 110, 
processing is ended. In routing table 223, as for the gateway 130 belonging to the moved material 
subnet 110, an identification address 500 deletes the area of "AA.AA.AA.AA." Next, the 
processor 220 with which the control section 203 of the gateway 130 is equipped carries out the 
multiple address transfer of the terminal detection message 212 which received at a base station 
140-1 - 140-n (1009). 

[0056] Although not illustrated, as for the processor 320 with which the control section 303 of a 
base station 140-1 - 140-n is equipped, an identification address 500 deletes the area of 
"AA.AA.AA.AA" (SI 010, drawin g 12 ). Furthermore, the processor 220 with which the control 
section 203 of the gateway 131 is equipped notifies an identification address "AA.AA.AA.AA" 
after processing of SI 007 (SI 01 1). By the above actuation, the packet from the IP network 120 
comes ( drawing 1 1 ) to be transmitted to the mounted terminal 1 04 of a migration place through 
a base station 141-1. 

[0057] Drawing 12 is the flow Fig. showing actuation when the expiration date 403 of an 
identification address carries out a time-out (the value of an expiration date 403 is zero). 
[0058] For example, the processor 220 with which the control section 203 of the gateway 1 30 is 
equipped executes an ICMP echo command towards the terminal in which the affiliation subnet 
402 of the identification address managed table 222 has this identification address when an 
expiration date 403 carries out a time-out about the entry of "the gateway 1 30" (1 300). A 
processor 220 judges the existence of the response from a terminal (1301). If there is a 
response from a terminal, a processor 220 will reset an expiration date 403 to a certain fixed 
value (1302), and will notify the renewal of an expiration date 403 to the gateways 131 and 232 
belonging to other subnets 111 and 112 (1303). The processor 220 with which the control 
section 203 of the gateways 131 and 232 which received the notice is equipped resets the 
expiration date 403 of the corresponding identification address to a certain fixed value (1310). 
The processor 220 with which the control section 203 of the gateway 1 30 will be equipped if a 
terminal to a response cannot be found Judges whether it is the identification address which self 
gave from the entry location of the identification address managed table 322 (1304). If it is the 
identification address which self gave, the processor 220 with which the control section 203 of 
the gateway 130 is equipped will set the operating condition 401 of the identification address 
managed table 222 as an opening (1305). Moreover, with the identification address which self 
gave, if there is nothing, the processor 220 with which the control section 203 of the gateway 
130 is equipped will delete the entry of this identification address of the identification address 
managed table 322 (1306). Then, the processor 220 with which the control section 203 of the 
gateway 130 is equipped deletes an element with this identification address from routing table 
223 (1307). Furthermore, the processor 220 with which the control section 203 of the gateway 
130 is equipped makes the open identification address contained in the identification address 
disconnection informative message 212 the identification address of the terminal which did not 
answer, and it sends out to the base station 140-1 in the same subnet 1 10 - 140-n. and the 
gateways 131 and 232 belonging to other subnets 1 1 1 and 1 12 by the multiple address (1308). 
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The processor 320 with which the control section 303 of the base station 140-1 - 140-n which 
received the identification address disconnection informative message 212 is equipped deletes 
an element with the identification address shown in the open identification address contained in 
the identification address disconnection informative message 212 from routing tablef 322 (1309). 
The processor 220 with which the control section 203 of the gateways 131 and 132 which 
received the identification address disconnection informative message 212 is equipped About the 
identification address shown in an open identification address, from the entry location of the 
identification address managed table 222 If it is the identification address which judged whether 
it was the identification address which the gateway 130 gave, and the gateway 130 gave The 
operating condition 401 of the identification address managed table 222 is set as an opening, and 
if it is not the identification address which the gateway 130 gave, the entry of this identification 
address of the identification address managed table 222 will be deleted (1310). The entry about 
the terminal which moved out of the network by the above actuation is deleted. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the configuration of the whole communication system of this 
invention. 

[Drawing 2] The block diagram showing the configuration of the gateway of this invention. 
[Drawin g 3] The block diagram showing the configuration of the base station of this invention. 
[Drawing 4] Drawing showing the configuration of the identification address managed table of this 
invention. 

[Drawing 5] Drawing showing the configuration of the routing table of this Invention. 
[Drawin g 6] Drawing showing the configuration of the routing table of this invention similarly. 
[Drawing 7] Drawing showing an example of a description. 

[Drawing 8] The flow Fig. showing actuation of the communication system of this invention. 
[Drawing 9] The flow Fig. showing actuation of the communication system of this invention 
similarly. 

[Drawing 10] The flow Fig. showing actuation of the communication system of this invention 
similarly. 

[Drawing 11] An output Fig. when a mounted terminal moves between base stations. 
[ Drawing 12] An output Fig. when a mounted terminal moves between subnets. 
[Drawing 13] The flow Fig. showing actuation when the expiration date of an identification 
address carries out a time-out. 
[Description of Notations] 

100 [ — IP network, 121 / — A gateway connection network, 130-132 / — The gateway, 140-1 
- 140-n, 141-1 - 141-n. 142-1 - 142-n / — Base station. ] — A vehicle, 104 — A mounted 
terminal, 110-112 — A subnet, 1 20 



[Translation done.] 
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